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(1) Japanese Patent Application Laid-Open No. 2002-43566 (2002) 
"Semiconductor Device and Method of Manufacturing the Same" 

The following is the extract relevant to the present invention: 

5 

A gate insulating film 12 is formed on a silicon substrate 11, and then an 
SiGe layer 13 is formed on the gate insulating film 12. Thereafter, an Si layer 14 is 
formed on the SiGe layer 13 while keeping the Si layer 14 in an amorphous state. 
Ions of Boron are implanted into the SiGe layer 13 via the Si layer 14 kept in an 
10 amorphous state, and then the SiGe layer 13 and the Si layer 14 are patterned to form 
a gate electrode 15. 
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1 

[««FII#©IBH] 

- * AJI©TKffia$;* ftfcTSBS' y3>Jg&S&£;frb 

[w*H3] sww-fwibu awa±»^U3>ji io 

3 cBatto*««5«e. 
e. 

©KtiiSigs* s ^$nTv> s d i: steai:-*- amass 
aw-fc^B-sy/uvci^ACDweit, Buf3->y3i>^;i/ 30 

v = * AJg ©TB ffi#SB#fel*©<fe©eBfl-fc 43 « y ^ 
ffixmsi f?IB'>y3i>y;i/vr.i>AjiliJl?n>x 

y a vSMbttWBjassjvtv* s c t sit * 
msgi 1 1 1 away- httuu ^ Tvnr- h * 40 

WTSMO S b7>^X^cD^3&:< i:4> lo©y r h« 
ItMt't - 4: S Btftg 1 XH: 5 KiaSi© 

[ft&912] ^#«^K±t^-h«&gilK§^bT 
U 3 >^;i/^^Ajf £)5ftBI?-5x|l£;, 
Huf3-> 'J 3 ajB©±K:t j e;u7 r^ttif 

±gB>> y 3 >H*j*fflW-*ifi4:, 
WES' 'J 3 >4r/uv:£*AJK&lF±ffift' 'J 3 >J|&^ * 

fc*w»fc-r**«fta»«©«3B*ts- so 
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i 3 ] uk* y 3 >y;b-v^-i7Aii<£fiEm-r 

axgCDHyfc, Sutay- M6»K©±fcTffl5' U 3 >jf 

we*- h«gi*^j5K-r sufc BusaTeu^ y 3 >s 

2 fcE«©*3*f*8g©»jg;eri£. 

'[fl»*fl 1 4 ] I5E±» * y 3 >JffcfiKJK*- 5Ht 
«ray-h«i*fl5J«-r4xSfc©|Bfc, 'MB±fll^U 

3 >*©±cAaiJi*iF^ <; 3 >ttftjR*jraj|gj$-*-« 

Buia^- i>tt«Mt«iait> MBf y 3 >g<bBi 
*;^->fti/ftii, /^-wb*nfctaia^y3>s 

fbBI&^;** i: bTfliB&«S&^*— Wbt-fcxSfe 
^cfc*«F«i:*-*llJ»8U 2 K:Ett©3M!W*3g1S© 

gist***. 

1 5 ] BUfa&fiJisvs' y 3 >m<t&itm&. 

»«f 5igtt> tfNB&jKJI miia -> 'J n >g<bJBI ii © 

«i4 niatt©^«<*«s©aiiJi*&. 

t*)V7 7^sst-i' y 3 >y;i/v^^Ae^fiSM-rs 

lufB^y 3 >y;i/v^AJf S^-Wbb-ty- 
«:^g©®3i**. 

[n«n 1 7 ] Mies' y 3 >y;^=-^Ais» 
sxefct&ffly-bSffi*j&fi&-rsxefc©iHK:, ^ta 
v y 3 >-y;i/vziH 7 A®©±ic^jas2ivi' ij 3 >^ 

sufay- h mm&r*m-r s xsau fna^ u 3 vawsut 

fb^Sv^ir t bTBaga^aJB*^^->fb^-«xg& 
^tr^i:^^i:-r5i»*«l 6 fc:S3«©*»«^a©. 

is] m$&&m jsr^> y 3 >m(b&&mx. 
wtm-ttWA. mm&mm a twas^ u 3 >^bmt© 
bb c mm m *w*wl 1 5 is s «■ tr c t % mm t. -t s it * 
« 1 7 jcia«©i|M!!M*^e©siJ§^rs. 
[iit^a 1 9 ] ttftas^ y 3 >y^v=«> &m*mm-r 
sxg« N s/y3i/*$tri«i©v— 7^soty;i/v 

1 © V— ^ 3tf 7, £ mum 2 © iST, t ©g^-Jt^S: 
eWr*<b***^i:fcJ:r3-C, StfiB^y 3>^;i/v=»> 
AJS©TiSj£^^43»t5'y;i'V^>i7A©^ig^ N 15 

fa^> y 3 >y;i/T^-i7 AjicDTHjffeigiJ^m©flb©a5 

^•{cistt £ «^ A©«M 4:lt^T<S < 1 5ig^ 

^•tr-i:^#^i:-r%lt^l 2^H:1 6tf3ffi©^ 
«^S©S8Ji^ra?. 

2 0 ] iuia-> y 3 Ajifcttfo > 

XttU>*dtoii:ft1«(ti:1-*l»*Bl 2XJil 6fc 
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xa: u > & •* * > ax-r s xis $ e> tcts t v> s c t 

*^i:-rSfl*« 1 2X& 1 6 Cf3«i©*£fl^e© 

©it***. 

&tf*P>X«y >S^*r#*&ffl^"^ *p>X 
ttU >£^trliiigaS'y p>^v^AJ1 fcfi^-TSX 

g^tfdfcS^Stt-rSit^ffll 2Xttl 6fci3$© 10 

> 'J 3 V^bM&^fiK-TS^* * 6 £fit£T S ^ 
£4$Scfc-ri>it#JH 1 2Xtt 1 6 hib^©^^®© 

[it &m 2 4 ] traay- h Mtt. tkv- y £ 
m*mi&i-zz)i*¥m£?zm&&i 2x«:i6Cf3 

[$8lU3©fif»i&Jil!] 20 
[0 0 0 1] 

[»«!©«-*-*«$&»•&] y-h««B*fiSi 
[0 0 0 2] 

[&#©&«?] SE^ *#f*5&?©(S*WbXtt^Ma*b 
CD^t*3tSC#oTs ra7^-hCMOSFET 

#is < mm s ti z <t o o t § . 

[0 0 0 3] WT> Qii&<D¥m{£giUKl^-C, fa7 
bCMOSFE T©5 ^©p^^MO SFE 
T£0!li:b-t\ El 1 £#rab&#e>IS£IU3-f-So 30 
[0 0 0 4] 01 ltrjjV$-<fc-5t^ ^>J p 

1 ±C*- UWWK 2 S^bT#lKS^ U > 
*>6fc£>^-h«®3#BJ£2*VT:v>a. y-b®fiS3 

cbu am, ^iMSkb-cmawpv (b) 

. fc:fcM*S*P>©^##* s 4'-b«@3©±®i£&SfS 
tf— * i:#tc#P > iff— V%mm 2 & ii b 
T^aStt^lfc^ifetta-fc©^*^ $*-k 

«a 3 i:&3#MSit$' u p >tc*r-rs*p v©^ 

[0 0 0 5] hZZX\ V-hm&3 
3>t#P>SaAim »*B«^U3>C>tbT 

mmvft ftfcfts i:, k^s^up>*©*p>{± 
m> *m i fc*B-*^tt««flE#*fls b-ts^t 

f&i-ztztbw&mmz&f&ihi' U p >±KJ&fifcb£«tc 
^-l»v^^fc*i*i'U3>«MbJK«*«bT«M!!at 5( 
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K4c-y- h«® 3±fcit«bT8^&fT&-5*§l^fc 
tt. i£&fl^l^©tfP>©SbV%b»Wb#t&ai;* 

[0006] ^^tn ^i*^«i^©^p>©b^ai 

b*»»J1-5fe«>^ y-bi^ii!JS2i:bTx *P>© 

b^ai biaitig^s^s y p >st^bM^ffl-r a 
^©x^^^n-rvNS. 

[0 0 0 7] 

[|gW* J ^b<t-5i:t-SS®] bfrbfctfe,, 

P>©b*Uib ST, fSKs 

*©?g1£t&bfc:#oTi' y p ^gfbBltfgi^rb 
3 nmWT) b *P>©U*aib 

aisija*i*e i: ^ ^^t- ^ -5 

[0008] iwibk®^ #sg$fciu y-hmmic y- 

■5 J; -5 t-r S z i: * i W £■ t - S. 
[0 0 0 9] 

[»S*S?^Sfcfe©*g!] i!ufa©Bi$£jif£-r3;fc 

•y-^^^^sm&^^bT^J5K$^^fe'y-^««i&fiS^^ f 
A«©±tjgj6K$nfc±gp^ y p >m t &*-r 

[0 0 10] gl^iftitCAJt y-hSfiS# 
y p >y;i/v-^Ali:^> y p a«± 

c^$nfc±gi5^yp>Jii:Sr*-rsfcK), 
«ic^p >^?©^»e^* p-7-rs®&, ±9$^ y p > 
s*^bT^>y p ^^v^^Ajgc^^-f 

^ k: S < S c i: ^ "C S S i: » C ^+ * 'J > ^ t <fc S ^ 
Cfc D b*a-r*^^B5Jhi-i. C atft* » 

[0 0 11] IlO^ftSitiSfc, y-h 

e«i*«^-r2.^ y p vy^v^^Ajg^©^^-^ 

5i£>S4 s *<«:2)©T% 7-)-««&5b>e>^#8tS^© 
^S«®I© b^til bCiSH bT^^F^^i&l-S*^* 

ei^ c la® s c: t. ifix- $ s . 
[0012] mi<D*mmiw.ic&%t, ->yp 
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[00131B1 ©*4WMS«C*V>T, y~ hSSi 
n >Jf S> UTVN * £ tifitfr * bV^ 
y :i>y;i^->>A;i©T<H!l^ ^»j3>^;Ux'^«>A 

ii t) *>*® ^ 7 * o v—ifi&ifrteT&P y 3 >mw& 

^Mi:^a[g!g|1-S^&i:Jt^T, y- MJ&*8JSI©ll»E 
[0 0 15] IlO^iftlSlC^t, ^-hS€i 

T^5cri:#8F*b^. 

[0 0 16] £©<fc-5£-rsi^ 4*-h««8£#y** 
[0 0 17] sfefc, cr©»£\ y-h«ffifc^U3>SI 

[o o i 8] £©<fc-5£-rs^ *&iijgi:bT0!i*KS' 
tm&^o^mvoa b^m b& £ 5 issifc:i»±-r s c t 

[0 0 1 93 ^WCiSl2(D^^E^ 

[0 0 2 03 ®2©^#^g£J:3^ y-b«Si# 

y >yt £s^*fi^©*#fl^£#i-s^£ifew- 

[0 0 2 13 *fc, «2©*S^g{c«k5i:> V-h 

►k ^-hS8S©bSV>fllSBESaiEt6**^±$*5C: 
5&5#&<fc5©-^ 4*— b ««S*> 6 ^<*^«^© 

^mo<D b^ai btdjgH b-c^^s^^nj-r s*ss^ 
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[00 223 m2<D*&tmmK&zt. y-b 
y >^v^^AHtt^s«s§© 

i: § <fc U 4) r ^e;i/7 r ^ttfi§© t gvrtifimm * 7 * o 

H^iSfc©^®^©*®^^ *P 
[0 0 2 33 *fcs $T2©*ig#3lgfc:«fcSi:, y-b 

- Ymm<Dmm*m%.t£ 100 nmWTtc^M<b-rs - 

[0 0 2 43 Sg2©¥&#3SB£:}3V\T, y-bfiffi 

->yn>y;i/v=^Aji©±{c:BfiR$nfe^jass 
$e,K*bT*D> y-beei©±{c:^y3>^big*s 

^J&SftT V> S d i:* 5 *? * b^„ 
[0 0 2 53 -©«t-5t-T5i:, y-h«S*^y^^ 
;i/y-b«g|4:bTJBfiK-rscitAST-§5i:««c, y- 
20 hiffilt 'J 3 Viftl^^tVCV^i, y-h 

[0 0 2 63 *^ c©*^ 7-hmmbisv^>m. 

[0 0 2 73 £©<fc-5fc-rai:> IMMItbTWitttS' 

y=I>i^^blK$:fflv^s^^:tJ:»)^ y-h«6i*6>^ 

«cS«^©^*e^© b^tti b& «t 55i^t^±1- S d £ 

[00283^1 xttm 2 <D*mmmizi5^T, ^ y 

^©flk©gp^lc *j It 5 y - 7 a ©jas t ib^T<Sv> 
ct* s « : ibv>„ 

[0 0 2 93 d©<fc-5fcr1-£i^ y-ba@©b^v^ 
«E«»l6*<0*flsft»«'boo, y-H8WH©W£E 
®T© b < tt*WMO»fc|».lfr*-S - i: AST^ S . 

[00303^1 xtt^ 2 ©^fl^etc^tx y 

^ >y a 'J > *^tr e: L ifitfr * 

bv^ 

40 [o o 3 13 ^©.fc-sfc-rsi:, y-f«gg©b§^« 

;i/v^ii7AS^*lt'S^o>©tS14{b^^ 31^©^ y 
y 3 VJgMStc^ttS* n >©«^b^i:tb^-ritiv^ 
/}?D>As^^«(rb^ait-*Sg&J;»)St^E)5 

[0 0 3 23 ^1 Xtt^ 2©*SI«:^B{C*V^T^ y- 

vnm<D±izi&mm*-frisT$' y ^ >^bK^fig$n 

TVNSdi:*5Jf$ bv^ 
50 [0 0 3 33 ^©ctdt-rsfcx y-h«fii±k:->yzi 
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tg'SCD^^O b«*tH b SBfritt- 3 £ tit"? t S . 

[oo34]ii xi±sg 2 ©^a^gc^T, y- 

©'J>fc < t * 1 -o<DV- V mM*mi&*Z> - b 

[0 0 3 5] dCDcfc-Sfc-TSilv ^aLT^y-hft*"*- 
5M0S h7>^r?*5fa7;i/y-bCMOSF 
E T © p + y- F «fi!3Z.Ji n + h «8EC F - fi 

ts-TJW— bCMOSFE T©13H4©gf&£JW{&J1"3 

f|gtE*j&|q|±;*-e&c:fc* s T&S©TN p+y-h« 
ggXttn+y- FttSCTOMftlft F-T-f 2>iBS#& < 

gfettXttb^mbfcB^boo, fi7M-hCM 
0 S F E TS®#lcBfiK-t5 £ t S. 

[0036] *»wic«sKs i (D^mmirnvrnmsm 

aWWMHiLtfcy- MfilURfe*- bT > ^ 
©±tcT^;i/7 7*WBT±Sis«> u 3 >s&ffc]8i-rsx 

WbbT^-b 5 x@i;£<iI*.T^ 

So 

[0 0 3 7]$1 ©^^©©SSii^^C ± 5 i:, * 
3$i*»«Lhfcy- MMUMtrt'bTS' 'J 3 

^*-MbbTy-b«®£ff2J5£-t-Sfc«K y-h««S 
fctfP>^©Wg3& F-?**"**^ 7W77« 

m<o±M s> u a > jp *^ bt i' y a > = * J§ £ 
^^i^'f ^-^^A-ra^t^T'^s. ci©fc», ^fcfi 

* u > y c j; 5 ^^©^3i<*a«t*f -rs m s sat & 

iS5±-T5c:i:3bST§5©tN b«Bfc F-73*ife 

fi©^bCjSH^-Slg^<4©^ll»S:»*J1"2» - fc^T 

[0 0 3 8] 81©##^fi©Sii*St<tS 
ts y-h®HSfilfi8,-rs^ l J3>y;i/v^>i/AS^© 

^;^-<>AmK^PSEbT^> F^yrfc^fbSH* 
£>Cl£;tc±!K y-b«8E©btv>f»«£EPSI6^&rSl 
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& K-:7"rs!&g#fc<&5©^ y-FS68*»e>iNi 
^^K'N©^^© b*a btcea bT^^ttAs^si 

[0 0 3 9] mi ©¥g#§£e©sss£#st3 ,t a 

t> ^'J3>y;bv^'j7A)l&±gflS'<;3>Jf £<fc Da 
■5fett)v i'U3>y;i/vr:i>AJi^e>sivtBfcy;bx'= 

£ Ajj^fc «fc 3 * P 7. 3 > * ^ : 1/ 3 > &B6itT* g 5 
©T-> *'J3>®*»£&sy-hS@&S5g-r5;fe«>© 
:/Ci -fe * £*J/a £ #T- § 5 o 
I [ 0 0 4 0 ] m 1 ©*&{*^g©SS;£;£i£K:J3V^ J' 

un^^i/v-^ASsfigjs-rsxg©^, y-b«fi 
^K©±tcTgi5^ u 3 >m*&m-t §is*$ £ 

T*5»K y-b«BS^J5E-rsxg(i, TSi5^'J3>M 
4^^- Wb-TSxg^tr- taw* bv^. 
[0 0 4 1] £©«fc-5fcf Si:, y-hSSSC*ltS^ 
U 3>y;i/^^^A@©T{ffl^^ ^U3>y;i/-m^A 

fiR$n5fcto> >>U3>y;i/vm>AJii:y— 

[ 0 0 4 2] ^ 1 ©*ig«^B©Si3£#i££:}3V^ ± 

gi:©rat N ±SBi'U3>ji©±{c:^Jf|J§SU t ^U3> 
^{b)K^I«ife^-rsxg4*e>fc«s^T*>3x y-F 
ISiSMtSXi^ ^U3>«MbBt*^— >ftb 
fc^> r?*-:wb£ft&i/'J3>g<bK£^**i:bT 
^SS^^^-Wb-rsxg^tr^i:^* bv\. 
[0 0 4 3] d©«t^«c1-Si:, y-M^S^U^iJ' 

^y-hmsstbT^fiE-rsiiitfTgsfcftiCs y— 

:o ^Sfii±^0';3>^bl^4s^fi!4$^^TV^T*)> y-b 
m®1s> *#i*»S^©^*6^© b^ffi b &i»jt-r 5 

t*ST§So 

[0 0 4 4] C©t§1^ ^SSMi' 'J 3 >^<b 

m&mw&m-rzxm&s &mm t u 3 >^bMfc© 

[0 0 4 5] d©«t-5t1-Sh, |6»ifcbT«Att^ 
Un>^{bm*fflv^c:i:K<t t)> h 
{4;»R^©^Sie^© ba^Hl b ^ i !) 8tSlfcB&±i-S c t 
tfT-SS. 

10 [0046] *|gB^t^S8 2 <D*m&mw<DWi&*& 
{i, ^#:S«[±fcy-MteiiiKS^bT7-^;i/7r^ 
^T^>U3>y;WVr:^A)g%fiSJK-r5Xgi:, 
3 >y^v=«j7 AB^/^-WbbTy- h««i&il&JEig 
•r■5Xgi:^iiij^.TV^S. 

[0 0 4 7] S62©¥&{«£«©ig3§;£i£fc,fc5i:, # 
IW*^±cy--h«»«ft^bT7'^7r^3Rffll© 

-^A^&yt^-WbbTy- 
y-b««IK:^D>^©^i|i6ifelSrb'-7 , t-SS-&, T^e 
50 ;i/7r^^©^U3>y;i/Vr:i>Aii{C^$eiKlS'f ^" 
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< -t & £ £ifix 1 5 £ ^fc^-v* u <t 

■c^s.^o^ ^«{t^*©^«i«aiae©g<bfc:je 
s-rsss^ftto^i&'fefflS'Ji-s - £&X' § 

[0 0 4 8] M2<D*&tmU<D8Lmii&tZZ 

$*;i/-v^->Aia££Sli£bTM> K^-f *7*jEfl3*# 
S^i:t:«t»3, 7-hSgg©bgvMit«ESi3ite*r&|ql 

{fcgfc'v©^*^© u^tB b tea bT^^^i^sib 

[0 0 4 9] *fe, ^2©*^«^@©©jt^ffi{C«tS 
£, y-htM**j**«J'y:3>y;i>v=£A»li* 
ifgilttSg© i: § J: t) % T^e )\/ y 7*tm<D £ § <DU&m 
®^7*DS>— #&Ji?Ic&3©-?n S";=J>#Vl/'<?'='> 

[0 0 5 0] ^2CD^^B©®it^ffiK:«tS 

t^tc^ y- h«8i©j8IJ»fc0!l£« 1 0 0 nmJWTH^ 

[0051] m20*m#mm<DMm*&\z#^x, 

U 3>y;i^?=*AJ8&fi&lg|-r sigty- hmmzm- 
JBI£./V$'--Mbbfc&> /tjr— WbSfifc^U 3>&fb 

m^v*. * £ \sx&mm**#- wb-rsx^^-^tr c 

[0 0 5 2] c©i5tnJ:> y-h«a*'#U^* 

^-hwestbt^-r-s^ii^T-gshwcx y- 
y>mm±iz*svzi>mibmwMf&zt\x^x s b, v-v 
mMfrt>*m#mL^<D^mva<D b^m b&i»it-r s - 

[0 0 5 3] ^JSJgS^>'J3>^b 
■tfcHUWBJ**-* xfitt % £ J"; 3 >g{blBli:© 
Wfcl8«iftJ&iW-4xjI«rti£ bv^ 

[0 0 5 4] d©<k^t:1-5^ ^ShbtW^ 
Urt>gMbl8l£;8^s;ifcC«fc!K -y-b««g^6*# 
te*^© W8>© b^tH b £ <fc ») filUc E&it-r 5 d i: 

[0055]il XttSg 2 ©*3Mfc£sB©ffii£#iSfc*5 
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3 >&^t?8 1 ©V— *#XRV-50^:^A£^iJ& 
2©v— *#;*&;gv>3i:&lc:, £ l©v— XU7>£% 
2 © v i: © ii-^ib £ SI BS&fb ? # 5 c £; H <fc 

U 3 >f)^=.f? Ajf ©TiSiEGiSiSfl-lcfcttS 
^;i/^=.«j7A©©SSx ^ U n >V)W-0&m<DTW 
iE&g|5flW©flii©S$:8-£ 43 ft 5 V 1> A v>m& £ 

[0056] ^©.t^tc-rsi:, y-h«@©b§v>fa 

S£E^SEtl*©^bSJi?*iiboo, y-h*68jK©If£E 
10 <£T£b< tt44tt«ft« m±+ZZ£ifiX'%Z. 

[ 0 0 5 7 ] 8 1 Xfigl 2 ©4M*ftM(DWft#ttK:& 

[0 0 5 8] Z(D£5\Z-tZ£, 4*-h««S©b£Wa 

^i/v^^AStc^ttS^avcts^b^, am©^u 
> 'J ^ >©«tt<fbJfci:lt'VC^& 
©, ^D>*s^#»gfcb^mi-*fil^i»)?imc:B)5 
20 ^-TSit^T-^S. 

[0 059] il XliSg 2 ©^#«:^B©S[Jt75r^tc:43 
v^> >> U n >^;i/v^ AJ1 tc#P >x«i U > * -f * 
>SAt5Xg§$ 6lC<i§^TV^S d fc*sjf * bV^ 

[0 0 6 0] ^©.tdt-rSi:^ 5/'J3>^tzi>a 

. [ 0 0 6 1 ] JB 1 XH:8 2 ©¥«#gM©t£&#i£fc::fc 

^unvy^v^-^AJiSfigm-rsxga:, s/'j 

30 'Jn>y;i/v^ii7A«*figM^-SxgS^tfii:*s^$ 
bv^o 

[0 0 6 2] d©,t-5tc:-rsi:> i-'Jn^Yz^A 

yt j;^ti?d ><D*mt*.muztt-?z$*%mt 

40 [ 0 0 6 3 ] m 1 XttSS 2 ©*#^B©Si§*St*J 
V^, y-h«Bi©±t^«*^bT^U3>^bM 

[0 0 6 4] d©^5t-r5i:> y-b«Bi±C^'Jn 

m.~><o^nvao b^m b zmsti-z z £ #x- 1 s. 

[ 0 0 6 5 ] 8 1 XJi^ 2 ©*iWt«B©SSjg*acK:43 

7 >^^^©'i>«: < £i> 1 ^>©y- bSSI^fie-rs c 
h^SbV^. 

50 [0 0 6 6] ^©.fcStr-rSi:, ra7M-h^tt 
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SMOS f7>^^oSDfa7;by- hCMOSF 
E T © p + V — h affiXtt n + ff — h mM F — 7*£ tl 

ra?;i/y- }- CMO S F E T©43H4©£l&££Pf&J?-5 

a ft 4 s/ u a > y = a* if o f ^ = «> a 

«gXttn+4*- h®ffifc'F*&«!J& F-T-rs&Stffc < 
^J5gfS ^ V 3 > y ;i/ v^: £ Ai Cfcl* 5 £ A 

0 S F E T ft®^fc^-r 4 - tifi-C §5. 
[0 0 6 7] 

[&i8©f©£©0&] (m i ©suifij&so wt> *^b^ 

(DM 1 cDSQiS^JJ§lc^S*^^S^V^©S!l^&fc 

[0068] 01 (a) ~ (d) tt^ 1 (O^ffiMWfoVk 

[0 0 6 9] *^ EH (a) Ki^-ri-5^> — 
©^>;=J>*«1 l±£0d£fcfl8IJP3nmSfi©>/*-h 

^Ki2ft^-rs. 

[0 0 7 0] f UnVMrtrV-**:* (WT, 

(WTs Ge itffci- a) tft6oo*cm 

SJilT'CfflV'^fcLP CVD (low-pressure Chemical Va 
per Deposition) Ell <b) 30 

f- i 2±.\z.mfL\smm 100 nmo-> »; ^ > 

^;i/V^H;Al (WT, S iGef^tS) 1 3 ftfig 

[007 1] tt« Si«if^i:btttSiH, <* 

T-gSo Ge«W7kbtttGeH, 
^ZZi:1fiX'%Z. ICDJ:^ Siifef^i:Gei 
&©#*fc©S^ifc$&£<b;*i*Scrfcfc<fcoT> Si 
Gel 1 3*©Ge?&g (fm%iftg : WTPJb) &I3 
S-rSdfc^Bjfg-e^S. ^^.{^ SiH, i:GeH, 40 
i:©#;*$Stgit£ 1 : 5 fcfS^i:t<t-ot, Geitg 
0%OSiGeIl 3 £W5 £ fc#"5rt&T-<&5. 

[0 0 7 2] 01 (c) t^-TJ;-5fcs S i&8& 

2S#*£5 0 0^ggT-fflV^LPCVDS;£«fc!K S 

i G ejf 1 3 _tfc0!l*.«Jg&JP 4 0 nmffl-> U n >Jf 
T\ SiSfcS-TS) 1 4*7*^7r^tt»tfJ«ffltt- 
S. £©£:#> SiJI14©it«^ SiGeJ113© 

ttSjCfrfcoTfeJ^U Sill4C««i:SiGe 
® 1 So^fc&SV^M&S^W^-Ta^JfcfT 50 
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fc^Tfc«fcVM^ XBu Sijfl 4©i£;©i:S iGeJl 
1 3©it«fc£m^||&;5^*>A-T!*;H-eft5S:£ 

[0073] scorns 01 (c) Km-r&*>^ m%.\& 

ttAx*;^-5keV N H-Xf lxl0"/cm' 
t*D>&S iGell 3t^*>ftAt5. 
[0 0 7 4] 

(S^«5l&) fcffl^TSiJf 14 N SiGeJf 1 
3Jfcvy-M6«Kl 2^UTHSite^y^>^&fT«: 
■5£i:fc<fc*K 01 (d) 5^j3>attK 
1 l±C^-h«6^mi 2^Ut> SiGeifl3S 
IFSiJf 1 4 h«g|l 5&J&J&f 3. 

[0 0 7 5] ft, ^lCDSQS^SSt^TJ±> Sijf 1 
4©Jfcfig&> S iGeJil 3^©* n ^Atf&T-r* 

S iS 1 4SrT^B;i/7T^fi§fc:^«t3k:-r5o d*v 
fc«t»}> SiGeil3CaASn5*o>^'Jn> 
Jfititl l£3ggifet7fc»)XttgJtfP>©aA^;*#^< 
fcS^flS&E&lfc-rS^fctfT-gS,, fflU SiGeil 
3^©*D>&A#i6S7b;femfcJu 0iJ*«> y-hmsi 

1 5±t:jira^lS«:it«-rsxg^{;^a«Vil!LS{C«t 
o-c, Siai4tt««|fl<jttt^S«S§K:^b^-S. 
[0 0 7 6] JiU:fc§fciBbfc«fc-5fcx se ivmrnmrnt 

«tSh> i/Ua>S«l l±Cy-b^il 2&*hL 
TSiGell 3MK7 ; e;i'7r^tti0S iI14 
&J«i&£i8lbfc^ SiGeJgl 3 Kl#n 
AU *©&> SiGell3WSifl44;^- 

7r^S§OS ill 4£^bTS iGeJSl 3C#D 

^ < f * - i: 36* T* £ £ i: # t: * -v ^ U > V H <k 5 ^ d > 

cd^'J3>»ei lcM-rssggfeft&Beih-rs^i:* 5 

tfcoT, ^->®Bil 5SS)St5SiGel 
1 3 1 ^tfl^lS^t «t D U n 

«i i£.hfrm-t&m*ffiitX'%, ^ciot, ^>'j 

[0 0 7 7] 12^ S iGejfl 3®MJ?0^bt# 
hSfill b>»t>KSffi (JitTx Vfb 

fc^S) ©£{b©«^£7rr0T-&3. iffi, H2C?n 
f- hmum 1 2 3 nniS, S 

iGell 3tf©GeiaKA J 2 0%mSs ^OVS'C^- 
>^A-TS i: §CDaA3i*;i'=^— # 5 k e VlfiffeS 
J©-^{cff e>ttfc*cDT*feSo 02{c:^^v^•r^ Si 
jg 1 4CDKJP4*2 OnmOfctCDVf b0^b©«^& 

S ijfl 4©Mff#3 On 
mCfctCDVfb ©^boa^SMEa^lS V-^M^T- 
^bT43t3N Sill 4©&J9#4 0nm©h§©Vf 
b©^b©«^& eH^SV«&M-T?^bTVNS. 
[0 078] 02fcl7jvr<fc-5£s Sill4©Uftf2 
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0 nm©t§-£\ S i GelOlHil 1 ? 5 nmtVf b# 
0. 5 9 8Vf$Dv S i GeJS©KJ¥*U 0 0 nmf 
VfbtfO. 217Ve$!D, S iGeJi©KJP#l 2 
5nmfVfb4«0. 0 7 9VfJ&S„ Sill 
4©]&J»#3 0 nm©S^ S i Gejf ©Jg»#5 0 n 
mfVfb#0. 6 8 3Vtfe!3> SiGeJi©ffiUP# 
7 5nmtVf b#0. 2 8 2V-efc»K SiGefO 
MJJtfl 2 5 nmt-Vf bifiO. 0 6 2VtfeS„ * 
fc N S ijf 1 4©&JP#4 0nm©^3\ SiGeJg© 
KftfSOnmfVf btfO. 201Vt*!), SiG 
ejf©&ff#7 5nmT-Vf b#0 . 12 1Vf$D, 
SiGeJgOJ&jJjbU 0 OnnTCVf bifiO. 0 7 4V 
ffetK SiGeJS©JK»#l 2 5nmtVf b#0. 
0 54Vtfe5. Vf b#/h;*Wiir> JtfDXDb^tti 
b#<^£l , >£i:&j&l*b-t^.&©TN SiGeJi©JBUP 
#80 nmlSCi^ S i M 1 4 ©BSJP& 3 0 nmg 

[0079] sfc, %no>mmm£±zt, y—vn. 

©1 5S«J^1-SSiGejSl 3 C;JtP>£ 

©Tn y-h®Bll 5©b§V^Sffi (tTK Vti:«i 

[00 8 0] *fc, Sgl©fgflMSfc£3i:> SiGe 
Jf 1 3 C*W-4#D >©iSttfti**«x 31^©* U J"J 3 

>M^fc:fc(ts*p>©?siM;^fcit^ , tii5V'>;fc«>, # 

[0 0 8 1] gl<Z>?BIU&8K:J:«&* SiGe 
HI 3#S iJil 4fc<fc!>ai>ftTV^fc«>, SiGe 
SI 3*&JRtWHfeGeBWCJ:**'P;*:3>*5*— 

©^1-Sfe»©7"P-b^ i&CT. S irDHr^ttt 

[0 0 8 2] j& gl<Z)£fl0&JBt:£Vvr« SiGe® 

(p) &-f:*>&A (WitttttXa:*;^-- 1 Ok-e 
V, F— Xfi5 x 1 0"/cm' ) bT<&£V>U Xtt 
^P>Stfy>&-f*>^AUT<&^o SiG 
ell 3<Djm&£4*>&.X*m^XS iGef 1 3 
fc*P>Xi4>J>^£ F— r-i-i^t) !) C» SiGel 

1 3<ojsaw»cs ittiwt^aiFOe(ia&«3tf^J:ft 

C#p>«b<tty («*tt b,h 
. *) *'«v^-C5il«P>«U<tty><Sf**trSiQeJi 

I 3ftj*Kl/T6J:V*U Xtt% SiGeJgl3©J&K 

fnveKtty^SiGefl 3CK- 7bT%> 

[0 0 8 3] i ommzm^&^Xs S i G e 

II 3fctt1-£*P>^©l i -:7'£©B&bTfc«kV^ * 

tttttcfciu t- vwrni 5 S i G ei 1 3 * 
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©Oe«t*»IB-i-*cifctJ:?)^>K=¥+yrt»b 
St?ii:4st'S2fe», S i Gejf 1 3{d*rbT#P 
>«OK-^ff«:5i^<, 4*-F@Bil5©Vt 

?^si*7 i i7;i"y-b©^j6£cjcsffii-sj@-&c*), *p 

>^©5Ftt«J©b*ttJb*»^:f SifiS'S^sfeV^. 

S ijg 1 4*7' ; e;u7r^«^T-figM-r-5^Si)Sfe<& 

10 [0 0 8 4] » 1 ©3)OIBBfflfc*V^ Si#t& 

LPCVDffiCi!], SiOell3t7^7r7« 

»"ej*m-r* c lv^. c©*dK-rsfcx #p 

>4>>>'j3>iSl l{Cb2>fcti1-*&£<kDfe^tC|»it 

[0 0 8 5] <» i (Dmssmv&sm) wt, 
©is i ©^^^©lasg^iKws^tiw^estf*©® 

jfcMSfc^v^ EiB*#Mb^3bsf>Ui^-rs. 

[ o o 8 6 ] j* i <Dmmm<t>vmm^%z*mtomL 

20 ©SJg^tS^lC^KS^JBhM&^TV^S^^ Si 
Geil 3*fi£K-rsxg (01 (b) #J8) C*v> 
X, SiiW&«*^i:Oe«IWBSf^4:<0»^tt*ft« 
^ftS^SCfctiot, S iGell 3*©Gei§ 

[0 0 8 7]*»« S iGell 3 ©fifcffiMSUSBJc: 
*V%TB:G e^«&fi^©Jt** 0 Xttffi < -TS C tfc 
«fc>K SiGeJgl 3©TH5E#Sfc8- (SiGeJgl 3 
C*tt*y— MMMH1 2 i:©^®iE^S5^) X*©Ge 
«K&0I*.K1 0%iHtt5-*, SiGe® 13© 
30. j«C#^X Ge ©JfcJ*ftllB<*-*Ci:E J: 

SiGe® 1 3©±®j£#gfc8X-©Ge?I&£03;t 
«7 0%gS{c-T5o 

[0 0 8 8] ^©.t^lc-rsi:, Geii3?©<£Tfc#o 
TSiGefl 3©«jS^7*P5?-5b«aiflC)&5fc 

»x vmrnm ntsiGein fccjHHfconei 
*^usci:iS55:vN©TN iv^istv kinbcsjii 

mflHt&t* C fctffcV^X^ ?-H86®BU 2©W 
E©<ST*ieJM-Sc:J:a«T&6. *fc % SiGell 
3 ©«K«BHC*V^-cy- M&UX 1 2 tfiftifig© G e 

KflKKl 2©^f14^16*K±1-5-i:A J T-^S. 

X©Ge*aW«T-i-*£fc#&VUDTf» V-btmi 

6®vtiiattji7<D«ns«MHi-«c2:»*e««. 

[0 0 8 9] j^, S iGe® 1 3©figJ^{C#rpTGe#t 
«&«^©Jt**^<-r5»^, Ge««&S^©lfc^ 
*jt^Wt«<f-5ilfct«toT, «?!l^{iH3 (a) t 
7jrr«fc5fcx S iGef 1 3*©GeiagSgii$^|pIt 
aU*fl«JfcasYb**T*J:v^ *fc % Ge««&|g^©ifc 
50 **^*»fl«iClK<-r*CJ:CJ;o-Cx miU£®3 
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(b) C7jVr«J:-5fc:> S iGeJil 3if©Ge$lg&^ 

[0090] mie>mmzm<D£Mm&£z^ t8i© 
[oo9i] se i (Dmm^WtCD^mmK^ 

Tii, SiGeJfl 3*fiRM-r5Xig-C-S 

i: Qefi^S^ fc©Si§rtfc^M$£<b;*lt-a ^ t C 

iot, S iGejf 1 3©T®S£6tgMJ--e©Geiftg 

S i G eM 1 3©T@ffi&^#Wfl-©ffe©as#T© 
GemetJt^'C<£<t-5o •y— 5 1 

©v t ngfg;*jcD&<b&«if&j too, tmmm 1 2 
[0092] ess 2<Dmmm) wt> #$8iE©$g 2 © 

[0 09 3] 04 (a) ~ (d) 2 (DfmMWZ-Vh 

[0 0 9 4] **\ 04 (a) fcjjVTJ:$fc, — 
©^><;3>S«2 l±C#J*«JgyP3nmgi£cD$*-h 

ibhk 2 2 tMtfc^ m *.« s i h, mesitm '<■ 

0 0t31J£'e«V'»fcLPCVDt£S:*!K 4* 
— M6M2 2C±C«ittBWl 0 nmfflTSf U 3 

[0 0 9 5] iktCs 04 (b) fcitJ;^> S i&*& 
TOi:Ge«l&I^J:S6 0 0*C8flEWT'C»V>fc 
LPCVD&fc«fc»K T8SiJ|2.3±K:0i*.l£KJPl 
0 0nm©S iGej§2 4£j&J&-i-&„ £©£&, Si 

CtCi-ot, S iGeM2 4tfcDGemK*13S-r5 : 

[0096] 04 (c) fc^-r«t?i;^ s itt**s 

®^$5 0 0-CgJS-t-fflV%fcLPCVD^t i»3S i 
G e M 2 4 ±C0!l3.i£Blff 4 0 nm©±»5' U 3 >Jg 
(ttT, ±»SiJBfc«r*-*) 2 5*7*/l'7r:Kltti 

[0 0 9 7] ft, TSBS i»2 3^b<tt±gBS i®2 
5©it«;£, S i Ge»2 44>*mt.m—<D<?- J ir>K— 

U TSPS i®2 3#U<tt±ei5SiJi2 5©«t«i:S 
iOeJ12 4©JS*fcft2VMCJIft«^-+Wt— TJMII 
«JfcfT*o"t*J:V»U TSBS ijg2 3gb<fci 

±g|5S ijf 2 5<DJfiK£S iGe!2 4©i§^i:&2V> 

[0 0 9 8] *©«n 04 (c) fc^1-<t-5^x Mitt 
iiAx*K-5keV, b*-Xfil x 1 0"/cm' 
T-# n > 4 S i G e m 2 4 fc'f * >S At" 5 . 

[0 0 9 9] y-h«B»rt«*ft«"5v^^^ 
*BVvt±»SiJf2.5* SiGe 
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12 4, TSPS iJi 2 SKIP?— MMHR2 2 tC*fbT 
Mife^y^>£ r £fTfe-5;ri:C<fc>K 04 (d) fcjjvr 
J;-51C, >>>J3>Sfii2 l±{cy-h«S^flg2 24^b 
T> TSBSiJf 2 3, S i G ejf 2 4SV±SPS iff 2 
5*»e,&5y-h®8i2 6ft«?*f *. 
[OlOOJ.fSi, JB2©SBM0K»K:^Ttt, ±S$Si 
5 S i Gel2 4^o>ftA«7 

t, ±S&S ij|2 5&T^7r*4*fi§tc«o<fc5fc:-*" 
5. £*ifc<fc!K S iGej§2 4 fc&A$*l5*o 
> U a >S« 2 1 fcSggftltfc 5 Xtt&tfo >©£ASS 

****<«j**»*KFjt"j-*iifc*«-e**. (au si 

G el 2 4a®#o >ftA«7 l/m, 0" 

*0Stc:«fcoT, ±»Si«2 5t*Mltt£tt^&ftffi 

[0 10 1] fiLtfcKWUfcJ^fc* 8S2©mffiBiifc 
.fcSfc, S/U3>aMR2 l±C-5r-HMMR2 2*^b 
t, T^t^r^ttJSoTgBS iJi2 3, SiGejg2 
4M7€;i/7 r*#fl§©±SS S iS 2 5 SJIBife/iSmb 
fc^ S iGe®24t3^P>S'f2t->aAU *© 
ft, T9Si«2 3, SiGeS2 4SV±SI5SiJi2 

5*/v?-><k\s-cy-vmM2 6s^-rs. c©fc 

», n;i/77^»±SS i»2 5^LTS iG 
eJI2 4fc>i?n>j&M , :i->&A£*x5©T?, *n>©a 

^KlJ;S^D>©^'j3>»tE2 udtt-rs^taw-fc 

•TSSiGeJg24{c: F-^ftfc* n >#3fc42L3ltgFk: 

«t d ^> »; n >s« 2 i tc b^m-r*iti*BSU:T- -en 
tiot, >> u n >s« 2 i *©=m«a«K©£flsc@ 
a-rs^?^tt©^i&&ai^j-rs^i:^T*&5o 

y-h«fiS2 6H43JtSS iGejf 2 4 ©TffillCx Si 
Gejg2 4<t»)4)^S ; E7*n^-AsaSffeTa5S iJl 
2 3«?tl5fc», y-hi^ii^2 2©B£E (JW 

t, ®m.mmjEt.m>-?z) *m&?z>z£ifix-nzo m 

i*etJ^I4, y-h«6IMt2 2i:SiQefl|2 4fc*«aa8 
«bfc»^Cttx y-hte(WR2 2fcSiGejg2 4 i: 
©#HK:|H]a^bSe*x K#@fc«^*4«A s ^b 

[0 10 2] ^2©^6E^^{c«ti»i:x 
€12 6 S i G ejf 2 4 C^D K— ^1"* 

©"Cn y-Ymffi>2 6<dv tmmm**fa±z : £?>zt 

[0 10 3] £tz, %2(Dmmmk&2>^ SiGe 
M2 4k:43^5^D>©ffif4<b^* J x XttcD^tU^Ua 

p>5&si/»;=i>a«2 l«cb^Hi1-*^*cfct)illltE)5 
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[0 1 04] n2<Dmffl&mK.&%h, SiGe 
Jf2 4#±gBS ijf 2 5t <fc DSfcft^Sfc®, Si 
GeI2 4iP^>^va&GeM?K:«t5^o^a>^ * 
>3>£BSitt-g-I>©TN Si7nt7*W5 

[0 1 0 5] fl*u !f£2©SISf6fl2jg{c::fcV^ SiGel 

"«-f*>ttA («*ttftX**^-l OkeV, K- 
XS5xlO"/cm' ) bttxfc^U Xtt#P>,K 
V;>^'f*>aAbt*)«tV , ><, £^ SiGeJ!2 4 10 
©J&JK&C-f 2|->aXSffl V>T S i G eg 2 4 fctfP > 
XttU>*ft K-^-l-aftfcDfc, SiGe/f24©fdt 
ffi|B#k: S ifif&S^MG e{ftS&i®Jtf;* fc&fctfp > 
£b<tt'J>^£^tr#* (#);?. tf B, H, 3?) SfflV>T 
#P b < tt U >^&^tr S i G e IS 2 4 £f£J8l bT 
ti^U SiGel2 4 ©fiKBI&K0!l*.« P H 

Jf 2 4tcF-rbT i fe<fcV>. 

[0 10 6] £tz. m2<DmffiMmK&^X, SiGe 
12 4fc^1-S7Po>^£Db*— T'&^B&bTtxfc^,, M 20 
{fcttfcBu <y-b®f®2 6£flSf£-r£SiGeJ12 4(t> 
OGeiISSSS-rscii:t«t K^-v *7«Mb 
StS'fctfTSSfe^ S iGeJ12 4C^lt*n 
>*©l*—:rMTfc -5 ^-h««i2 60Vt 

MflEtt££iRLh3-*«c -£©iss*> *sise 

>^©7|s^ob^mb*!K^:-r5^e^S4 s ^V^. 

S ijf 2 5£T^;i'7r;*^C&o i gj.gisj5:<;fei>,, 30 
[0 10 7] *fc, *2©*0»&«fc:BVvt\ Si{«& 
®^i:Ge«M^tS5 0 OTCftfilTTJattfe 
LPCVDStJ;^ SiGel2 4m^7 77« 

>*^> yr]>»8t 2 l£b#ffl1-*«g£.fc»)5£Slfcl»± 

[0 1 0 8] *2©aaB&*lfc*V^ S iGe 
®2 4*jauW*iSTS i{fc&S#*kGe{fet&i©;*f 
*k©Si^it^£ligB^b£*5Z:i:fc<fc^-C SiG 
ejf 2 4©T@;iE6iSl5fl-t*©GeSK^ SiGe® 2 40 
4 ©TBi£0|gfc5W;^©fife©SB#-C* OGeiSSi: tts^T 
«<■#-* cfc*W*bv>. £©.k-5fc:-f5£:> y-vn. 
&2 6©VtSSStS;tj©&fb£8JfiHJbOO, y-bs&t 
12 2 ©Iffi<gTg b < ttf«£*I&*l*lt-r 5 ' 

[0109] (* 2 ntmamvimm) wt, 

©Sg 2 o^d^ffioX^^ftS^MIfMIKftVfcoai 

a#i&i»vvc, Bias^bft^feHttw-rs. 

[0 110] »2®9G^lB(Ol8^^«^MM4cfitB 
cDSi§^raAs^2CD||SEJBSIi:S'5:oTVA5^(iife©a 50 
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DTJ**. »2©||JI0Bfflfc*Vvcik Si 

Gejf2 4C*ffS5l«0>^A^ SiGel2 4<Df 

©aBBWt^V^Ttts SiGeJf2 4fc*f-r3tfn>£ 
SiGeJB2 4©JgjSWtSi««&«^XVG 
.eftlM^tftK, «*KB.H.*©Jl«D>ft^rtx* 
* (BIT* B^i&aSW*) ftfflV^TtTJSi^ilfefe*. 

[oni]ia5 (a) ~ (d) \tm2<Dmmszm(D%. 

[0 112] »2<D*aWB»«DBI4' (a) fcjjVr 

xgi:|Hjb<ia5 (a) t^n5l:> -ttflHUDS'U 
p>S«2 l±E0>J*.ttRJ93 nmgSC^-b^iK 
2 2*«5«Lfc«,» 0!l*.tfS i H, «®S i{fc«&®#* 
£5 0 O-CSK-efflV^fcLPCVDIStJ;?), 
«K2 2©±fc#J*fc£l8IJ»l 0nm©TS5S ijf 2 3& 

[0 113] ifcfc, H5 (b) fc^-r«t^{c, S i^«& 
£. G e fcBft^i^ k & 6 0 0 "CS 
ftWT-CfflV^fcLPCVDiSfcJ;!), T2&SiJf2 3± 
K0!lS.«#P>£^trBUy 1 0 0nm©S iGeJ§24 
£faBI*-3. Si&S&MtfXkGetfcS&Mtf 
*fc©»#Jt***fb**S£fcfc.fcoT, SiGeJf 
2 4(pfflQe«fltelM-r*;ii:#WC**. 
[0 114] ifcfc, SB2©£flB&JKfclHlb<> E5 
(c) fcmfJ:-5fc:, S iftfMHfxfcS 0 0«C»KT 
fflVNfeLPCVDatCfct), S iGeI2 4±fc«*tt 
mm* 0nm©±g&S ijf2 SfcT^l^T^ttJgT-fiS 

[0 115] ^2©^Jf60<8i:Plb<, 
fflB«««M5^*;^-> (Hot*!*) &m^X 
±S5SiJf25, SiGeI24, T9SiI2 3M 
f- MUUR2 2 C» bTHKfc*v^->^*ff36:-5 £i: 
fcJLtK 135 (d) fcjjr*-«fc3t^ ^'J3>SR2 1± 
fcy-h!6«K2 2*d-l,-t* T»SiJi2 3 % SiG 
e/g2 4»V±»SiJi2 5*6**y-h«a2 6$ 

[0 116] Sg2©HJ(5BJi©^B0SK:«tSJ:, ^2© 

[0 117] S62©HJ(B^JS©^MC:*JV^ 
TBU Si«|&«Sf^arFGo«ia«^4:WCB«|& 
^i>^^^*ffiV^5^:i:{C<fc^), jJ^p Vft^trS i G effl 2 
4*fi£M1-So d©fctt), -<d->aA*fflV^S^i:«^ 
<U S iGejg2 4C7Kn>&K-7"etS©TK ^-v 

^'j>^tc<t5^n>©^ , ;n>*iE2 ifc»rs3sg 

Ha5Qa^tJ:oT^P>A 1 ^';n>S«2 lfcb^ffit- 
[01181ft, »2©*»»«l©aaB«K:*V^T, s 
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mwc, *n>&^irS iGeJ12 4£JfcfiBbfc#, c: 
ftCtt*.-^ S i ^MG e {fc&iEW* 

m«PH, ^©y >&^t?#;*£ffl^"t\ y>&^tr 

fflwr\ sKo VfiV'J >&-&trS iGeJf &J&ffcbTfc 

[0119] (SB 3cD^Kfi^®) WTs #3SI8©SS 3 © 

!8B£#Ilb&#S>iS£lE-ra. 10 
[0 12 0106 (a) ~ (c) ttSg 3 ©^SEJfc&fc^ 

s ^#f*^a©Si3i*^©#^©^^i"E9f® 3 o 

[0 12 1] *"Tn E6 (a) HSVr<fc-5C> — 
CDS'ijavMS 1 ±£#12.fcfBUP 3 nmgJS©^- h 
S6&I8I3 2&fl2J5£f 3. 
[0 12 2] 126 (b) tc5Vr«fc-5C> S itfc«& 

jg^fcGett*&Wt^5 0 0«CgfieiT"efflV>fe 
LPCVDi£fc«fc?K y-hSS*iBI3 2©±t£0!l*.«BI 
flO O nmSS© S i G ejg 3 3 *7t^7 r:*t*!S 
T-flsltS. COi:^ SiflttWlWfcOeWMI* 20 
;*fc©i!l^lt5$&£<b£-e3c:i:C<fco-C> SiOef 
3 3^©Ge?UK*^t-5Cli:3E»soJt6T-fc«>o ^£© 

Wi«ftAx^-5keV, K-XllxlO 
"/cm' V^SiGeiaSK'f t >ftXt 

3. 

[0 12 3] ifcfc, y-b««80fi!cia^%S-5v^^^ 
(E^BS) SfflUtSiGeI3 ZJkTfV-Y 
«g&M3 2£#bTm&^y^>^£^k-5;ii:K.fc 
>K 126 (c) £jjVr«fc-5fc> ^«;3>l«t3 l±£-7* 
— h*fi&)&3 2&^bT> SiGeB3 3*>6S:ay- 30 

[0 12 4] fi % ^3©*Si6^J?§fc*V>Ttt> SiGe 
S3 3®Mt> SiOeI3 3^©Jpoi'ttXi«»T 

•Cs S iGeJB3 S&Tt^r^ttJSKiftoi-JC-r 
*„ SiGe«3 3£&A$ix5tfn># 

y ^ >«tg 3 i c^gfejtfc t) xttK^o >©ax^ 
-b«@3 4±K:era^^Jt«-rsxg^fc^-5^ 40 

itUIfcJ;oT> S iGeg3 3tt«|iSl$£fci^*£IH*fg 

[0 12 5] W±£§ii8b;fc«fc-5fc:> ^3©^6fi^ffiK: 
^|J3>«R3 l±lcy-h^)K3 2£:frb 
T7t;i/7 7^tt!iOS iGeJ13 3 fcfiglgbfcgU S 
iGel3 3MD>^d->ttXU -e©^ SiG 
ej§3 3£>H*— WbbT'T*— hS«S3 4S^t"5. 
£©fc», T^E-M/^r^ttflSCS i GeJg3 3C#D> 
iM^^A:*^©"^ tfOC&A^;* 
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^U3>»R3 l^t-S^gftltSBSlt-rSiil^T- 
#5. ftoT> 0*— hfi©3 4 S iGef3 

3 H-rsftfctf a >#&$yi^K: J; 9 y p >S« 

>M£3 l*©Wgailg©g{b£j&B-r5Mmm© 
£»£«f&J-r SiGeJf3 3tt 

#iefttt*©i: S £ t) r *#<.§©£: £©# # 

^@*7*n^-A s fi»{c:^S©TN SiGeJf33fc 
*5 ft 3 -ST— h 3 2 t©#® ffi^©^®^ 7*Di? 
-#a«Ffc*t*ISaU $*-H«l§8i3 2©MEi> s fR!±-r 
5. SkKx ^-hfi«S3 4#S iGeJ!3 3©*£<fc 

tc, -7*- hS® 3 4©jg|Jfi&0iU« 1 0 0 nmWTfcW 

[0 12 6] »3©^J&ngCJ:i.fcs -7*-b@ 

@3 4&iJ$tiSiGel3 3 JC^u K— ^"TS 
©T% -7*-h«@3 4©VtSi&fE2r£l3Lhi*-ti-S£i: 

[0 12 7] »3©gifigJfc<8£.fc3i^ SiGe 

ji 3 3 stpd >©«&#;*#* ®m©* y 2" y =i 

>M^K::fcS*5#n>©it^^fclfc^Tli&v^i^ * 
n>#*>y n>^R3 1 fcb^ffi-r*»8*«t USISIfcBS 

[0 1 2 8] (ft, &3©|y(!0l5JlS{C:fc^-a SiGef 

3 stc^Dvs^^-vaAbfctf, ^nctt^r, y> 

4-f^>aA OkeV, K— 

Xi5xl0"/cm' ) btt)J;V>U Xtt#P>;& 
t/t'J >£W 2t->&AbT*>.fcV^ SiGeJ§3 3 

©^^fc-f*>^X*fflVATS iGeJg3 3fc#P> 
Xtty>**K— T-rsttfeDC, SiGeJi3 3©J5£ 
S i m&mXXRVG em&MJJX tttK^o > 
«b<tiy >tg£^tr#* (0y^.«B, H,^) £fflV^-C 
>^ b < l± y >^S^tf S i G e JS 3 3 fcfiSJBIbT 
*«tV^U XJ±^ SiGejg3 3©JESm^fc^^«PH 
, ^oMISfflv^S iGeii3 3K:*n>eb<ii 

y F-T'btfe.tv^o 

[0 12 9] ^3©^?W^t^5V^T^ SiGe 

^3 3C*f-rS^P>^©>*— 7"*«BSbt*)«tV^ m 
-7*-h««|3 4i:3a:SSiGeJi3 3tp©G 
e «S &Hg-r S C tCi ?) M> h*^^ T-^^fb^-fr 
S^h^T-^Sfc^ S iGeS3 3ld*tbt*n>^ 
©^*-7•&^f^fc•5^:^:^<^ ^-b««i3 4©vt^S 

^^jlt^-t*— ^©^fig^:^Sffl'f4S^^»^ ^p>^ 
©^*fi^j©b^tBb^S^:1-3'i>S* J ^v>. ttz. Si 
G e Jl 3 3 r ^^-t-fiaK-rS'iJS^ < «t 

Xli#D ^^CMftAWTtS St S i G e 

I [0 1 3 0] $.tz, m30mmm^ii^X, SiGe 
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m 3 3 SfiKMI-SXgT* S itftS&SW* £.0 e 
;xfc©ii^Jt#&^B#£{b;*'£3;:i:fc:.J:-3-C, SiG 
e/f 3 3©T@3£GI9tf5--e©Geme^ SiGeJ13 

m 3 4 © v t ^sti*©^bs«i»j loo, Y&m 
[01313 &tz, mz<omsmm^^x, v-vm 

fiS3 4fc43ltSS iGeii3 3 ©±t±gC2/ U 3 >Jf £ 
J^figbTfeiVM^ ^*-bS®3 4Ct'lt«S iGeJi 

[0132] (^3 (ommzmcDgMm) wt, *3bw 

©Sf£ 3 ©^JS?KJi©^B^It:^5^^eSV-t©© 
3fi#?fifc"3V*T* 0(S&#Mb3B:AS€>iiiWrSo 

t o 1 3 3 ] m 3 <Dmmm<D$LWtmK&z>*mmm. 

[0 13 4] 1217 (a) ~ (e) ttSS 3 ©5UiiftJ®©£ 

J1201 t& 5 ^^g©sn3i*a5©#xg*^-r»fiaia 
[0135] **\ &3(ommm<D®6 (a) c^-r 

Xgi;|i]b<ig7 (a) fcjjVTJ:?^ — #SS©^>U 
3>K«3 l±trfify^«U^3nmigS©^-HI&^:K 
3 2£JiM-ra. 

[0 13 6] ifcC, ^3©^«i^^©06 (b) tc*vT 
Xgi;|5lb<07 (b) fc^-r«t-5tx Siftl&i^ 
£:Ge{feB&ai#;*i:£5 0 O'CggfeTF-effl^fcLP C 

vDfttiD, v-y-mmms 2©±c08*fc£fitffi o 

OnmigCDS iGejg3 3 ^T^b:? r^tfcSrt-J&M 
-TS. d©i:t* S i{B|&31i#Xi:G e &*&©#*£© 
il-&Jt**^*-a-5^J:t:«tt3T, SiGeS334» 

Sg3©#l«^S&©^tfltC:fc^TfcJu SiGeJf33* 

©Gems* 2 o%ggtci&sg-r£o ^e©m> 

A^;i/=5f— 5keV, K-Xilxl0"/om' t 

[0 13 7] ifetc, ^3©H«aB^i:rab<> 

S i G e M 3 3 & V^- h mm 3 2 £*T l/CJWten * 
^>^£fr&5£i:C<fc!K E7 (c) CjjSfiSfc* 
5";3>»R3 l±fcy-h»B«3 2ft^-bt, Si 
Gejf3 3*&«:5^-b«fiS3 4SrJKfiK1-S. •£© 
Q.s «*.«y-b««3 4*^Xt£LXm^Z4*> 
i£AJC<fc!K >>'J3>Sfi3 1C^«h--7 , b , r, 
V-***Xtt 1<H >^fcfeS^*6*5tefWl 3 5 £ 

[0 13 8] 137 (d) C^1-<fc-5£s <?-h® 

©3 4©±£^tr>U3>aig3 i©±t, mzizmm 
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5 onmmm<Di")?>mtm3 6*mmvtz&, 07 

(e) C^-r«t-5C S/U3V»ftS«3 6CD±fc«ittt 
BUPl 0 0nmgg©>>U 3 >^bM 3 7 Sita-T 5. 

[0 13 9] E^feMtBSbT^atf, ^>'J3>g 
{bfit 3 7 ©±fcJgWfSI^8l&ift«[ bfcfc, U 3 >BMh 
fit 3 6 % J/'J3 >£<bfit 3 7 NttfiMRC* teSH 
*&iil8±fc^£tiS©&^&^1&I 3 5 £*mffi 
1rZ>?y#Z\-*W*m'Zo ;r©i:^ ^'J3>g{bBS 

3 7Bu 3>^*h*-;i/*^-*-*fc»Cjilffl«SfiJfll 

10 K^fbTff^bfis^v^vy©^ hvK-tvTmm 

[0 14 0] !B3^%ffi^jBk&£j£0lfi:j:«^ Sg3© 

[oi4i]-«sic, 3jtD>^K-r$jxfcy-h«ei 

©J&fiB&fc^- hfi«i±fc > U 3 >fiNbfit£«g| btaa 
X» (03 * Ki§ RSif&l£Bt©i#8t 5 3M2L3S§0 &fr& 
■5fc, *>U3>g<b|g&i£^SC:fc&<3ft^£fT& 

■5*§i&i:tb^T, v-hmm#<D*v>ifi¥mimmiz 
«b< b^tu-r. 
20 [o i4 2] **uc*fbTx m3<D$mMm<D&i&m£. 

fcJ\ T^U:? r *#J8© SiG ejg 3 3 fc#n > 
**>ftf->&*.Sft*«DT?, *n>©&A«S;*£-h3-fc» 
< f 5 - t 3 U <fc 

U 3 3 1 {c*r-T S^lfett *Kr±-TS d i:#T- 
tifeoTx S iGeJf 3 3*»e>fc£-t>*-he€I3 4 
±!Cfi'U3>fiMsBt3 7*sJt«*fiTVS-C*, 

^13 4*©^o>3& 5 is«asic:«tt)i' , ;3>stg3 neb 

[0 14 3]iSI, »3©^6f6^©^«?iJ{c^V>-C> > 

30 >j3>g<bfit3 7©±tcjgra^fii*it«bfcm. 

3>^bfit3 7&JiK«fi^fil^t-S^y^>^©^ h 
y/^— tltfflV^:* 5 , Cint^T, ^— h«Bg3 4 
©«0®Ci'U3>^bBI3 7iPt>)fe5-9--f !»•>*— ^ft 
BfigbT^iV^o mfr&JK^ 07 (e) C^tlgt- 
y-b«fi!3 4©±t^U3>^fllffi|3 Bfe^bTS'tf 
3>fiMJR-S 7feit«bfe^fc, EISt^l-^dK:, 
U3>^[{bfil3 7*^ v ^t>y^b-C, ^-h«fil3 4 

©fin® 3 >&<bfii 3 6 s^b-c, is >; 3 vftfbfit 

3 7*>£5fe3-i>-'f H">*-;i/3 7 A^figbT*) J:V^o 
40 ^Ci^CtS^ LDDiSSttSMOSf7>y 

■ [0 1 4 4] *fcx *3<OMSMB&tt©«SB«K:*V^T, 
S iGejf3 3t7Ko>*K-7 , -rsfcto©'f^>aA 
i:, ^*fi^ffimS3 5^fig-r5fc»©^^->aAi:* 

[0145] (.mmmm&im ot, *#ew©^4© 

50 EH*#^b^tfe,BttB^-r$. 
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[0 14 6] 09 (a) ~ (e) t£&4©Haflyg!!§fc& 

[0 147] S3\ 09 (a) £^«fc-5K> 
©->yp>&t64 l±fcm«BIJP3nm*lg©-7'-h 

[0 14 8] 09 (b) fcjjtfj;-5fc* Sift«& 

®WiiGe«^i:t5 0 0«Cg&JiTFT-ffl^fc 
LPCVDi£tC<fc!K y-MfillK4 2©±C«*.fflR 
^1 0 0 nmgS© S i G el 4 3 S7€^7 r^ttl 

*i:©ig^tt2fc&£fb;*-e-S£i:fc£^T, SiGe® 

ICtt, ^4©Slffl6^JSK43V^(±s SiGeJg43*© 
Geitf££2 0%@SK^fS. *©^ fllfcfcfSA 
i*M-5keV, F-Xi'lxlO"/em' 7?* 
D>ifeS iGeJ14 SC'f^-^aAI-So 

[0 14 9] Jfetc:^ El 9 (c) Cjj^-£-5Cx SiGe 
J14 3±icm«*>-$ r *7 i >*»6>&3BiJP5 Onml 
K©^JSJf 4 4£J12J5S;b;fcSU 09 (d) 
IC, 4 4 ±fc, 5 0 nmilffli/ 'J P 

>®<bJK4 5RV0!IitKKJ» 10 0 nmfig©'> 'J3> 
^b®[4 6 ^|g*if&^t-S. 

[0 15 0]&fc, y-bSM5fc«»££S-5l'**b 
(0jjV£B&) SfflV^T^yPV^bJ^ 6M 
U P>®lbM4 5 fc*f L/TjlSife^v^^^&ff^^fc 
^ x >{b;5c:h,fc*>y 3>gftiJ&4 6St^>'J P> 

&fb^4 m^tbtx ^1S®44 % SiG 

e m 4 3 m^- b mmm 4 2 c# i/cm** * > 

£fr&-5£i:£<fc!>N 09 (e) fcgvr<fc?fcx ^'JP 
>S«4 l±fcy-MS&i:IBS4 2£:rt-b-^ SiGeJi 

4 3&V^JSJ1 4 4 Jl/'?*- b««S4 7 

[0 1 5 1] g&> ^4©^5E?&<St:^-Ctt, SiGe 

5 4 3 ©J&fft^ SiGeI43 ^©#P >&A#8ST 

T N S i GeI4 3*7 ; E;i'777tt^t:«-p < );?{:t 
S. d*UC<k»K SiGejg4 3CaA^ns^n>tf 
> 'J P >S*R4 1 Ks££fel7fc 0 XttSi* P 
S^<«:S#^*05lt-rS-i:4Sf^S. <SU Si 
G el 4 3 ^©#D V^XWT l/fet^ * 

^fc#5$$L3££o"C> S iGeI4 3 ttS&fcjCtt 

[0 15 2] W±tHiB^bfcJ:-5t:, ^4©^G6J&<8£ 
«fcSi^ ^U3>fflR4 l±t^-hSfi^Jii4 2*^U 
TT^l/7T^^©SiGe®4 3SfigiSbfc^ S 
iGeH4 3C^P>Ht>aAU, •€■©&> SiG 
eI4 3±fc&JBB4 4&i£»bfc^ SiGeJ14 3 

rv&mm 4 4 — wb u / 9 fry— v mm 



e®4 3£#P>#-f *>aA$*tS©T% *P>©£ 
A^3 < -T £ c i: # T* § 5 i: ft * * U > 

^tcJ:5*o>©^U3>StR4 lfc*rrs3S§&0-& 
B5itfS fct, ifs\) *#)\,>f-Ymffi> 

4 7&^fiK1-5S iGeI4 3 K— :7<*ftfc*P 

g&iUui3Fk:«fc »3^U=i>S«4 1 1 ba*ffl1-*J®&l«j£ 
•cs* i/U3>ss4 i rpo^mvumg. 

So £fcs S iGeJ14 3t±#^«S§©i:&J:?)4)7 
10 ^;t/7r*ttJg©fc£©;£#^Si*7*P^-#&S?£ 
£S©t% S iGeJg4 3{c43tt5^-b^m4 2t 

MMM14 2©WBE* J lRl±-rs. 

[0153] $.tzs mmmmmK&z^ *y** 

h®BS4 7 &*SfiK-rS S i G eg 4 3 KtfP 
K-7 , -T5©-tN h*H4 7©VtHg 

[0 15 4] ^4©^JSJ^^lc«fcS^ SiGe 

jg 4 3 c^its* p >©«^b^A«, «m©# y y p 

20 >^Ci3{t55ltn>©S^b^i;Jt^-Cli5V^*:K>, * 

[0 15 5] fc£3T% — j&8£ % -y— bS8i^«fiE1-5 
*Til4K*^bT^P V&aAbfcmtrK^RJb.Kii' 

y p >m<m*mm. vxmmsM hmmrM 
5&^^> i/yp>^fbiKsit«-r5^fc^<^!Qasff 
p >#^^i^Kfc* b < b*ffl-r. 

30 [0 15 6] ^tL^bT, ^4©^Jfi^miC*V>'r 
fct. 7€;i/7 r^tti® S i G el 4 3 C^!D >tf 'f * 

>aA$ns©tN *p>©^A«?$s+^ts<-rs 

c i:fttr^-v4. 'J SJttP >©-> y p 

^t, S iGe!4 3 W-bti 
4 7±t^yP>^bM4 6*s««StvTV>Tt.x S i 

g ei 4 3 cf ©^p ^^is^Mst a; ■%/ y p >a« 4 1 

b^ffit-*«SB5itT- § So 
[0 15 7] ^4©||^S^^K:«kSi:^ SiGe 

40 P4 3£*-r5*y/*;i'<7 , --h««84 7±C$/yP> 
^bK4 5*^b"C^y P>gfbjg4 6*s«S^^TV\ 
Sfc», S iGeS4 3fp<D^a>ifiimM^X-oXiy 

yp>»tg4 iicb*tiit-*^«t?)5i^ci»±-rs- 

h^T-^So 

[0 15 8] j& ^4©HlKS}g®lc:*jV^x SiGejf 
4 3t*DVS'ft>ttAbfe)!i s , Cixt^T, 'J> 
^^^->^A (0iJiL«aA3i4.;i/^-l OkeV, b-- 
Xi5xl0"/cm' ) bT*>«fcV>U Xtt^PVS 
yf'J >S-<*>aALt* J:v^„ SiGeS4 3 

50 ©figmm^'f 5}->aA^ffl^TS iGeJ14 3t^P> 
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XttU K— ^i"Sf^to D K:, SiGeJf4 3©Jfi> 
fiJc^fcr s i &f&M#*&tf G e > 
tl<tt'J>«m^ (flliLKB.H,^) 
#D b < fcfc y >^&^tr S i G e JS 4 3 Sfigjg bt 
*><tV>U SiGeJf4 3©j5gjJ£l&C0i|3.«PH 

. ^©8&&fc£fflV^SiGeJ14 3 fctfn >£b < 
U >^£K-:/bT*>£V^ 

[0 159] m4(D^mmms^X, SiGe 

jf 4 3fcm-atfn>^©K-:r£4iflB&bTfe«fc^o ft 
fl«fct XV **)W-YWM± iG 
eJ14 3cf©Ge«a§^^5-i:fc«t?)A>K^^ 
fT'&^b^'B-SClil^T-^Sfe^ SiGeI43t 
ttbT*n>^©F-:7"£fT£-5;ri:&<> tfU**;!' 
h«fi!4 7 ©V tiSSII**lRl±$-&* £ 

fflfStt'&Cto ^D>^CD^^|CDb^tBbife!S^:-r 
S'iJS* J *V>. SiGei4 3m;i/7r^ 

A-MHTf 3 *X* S i G el 4 r**fc<iC 

[0 16 0] »40*]«B^<iC43VN-rx SiGe 

m 4 3 SfiKMt- £ lit S i i: G e &%sMX 

e!4 3©TIBi£&95:9"t:*©Gei6££, SiGef4 
3 ©THfffi^#J^©fi!i©SP#-t-©G e ifiJgiitt^T 
ig^S^tfSfSbV*. £©.fc-5fc:-rsi:> 
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h«j«R4 2 ©Bfffi<gT£ b < tt#44£!ft£l»±-r 

[0161] $.tz, m*<DmmmK.ftwc, 

hmei4 7 tcfcwa s i g em 4 3 t&jgji 4 4 
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V«fil4 7 £43 l*S S i G e jg 4 3 ©TfcTSPS' 
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'J 3 >SMb«4 6 (0U;LtfIg|JP 10 0 nmgS) 
*JBfi£bfc^ cntifttt, sfejajf4 4±KS/U3> 
mtm* 6 (^AKJRJ? l 5 0 nmgS) ©*«Bjab 

[0163] (3£ 5 CDHSfB^JS) felTx *&W<Dm 5 CD 
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[0 16 4] !g5©gSflB^8C«3¥3W*^e©S^ 

Sg&#3;©^-rftfr&fflV^ ra7M-hCM0S 
F E T * ^fig-T 5 d i; T- 5 . 
[01651R10 (a), (b) ttlg 5 ©SlSS^C 
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5. 

[0 16 7] Sgl~SM©ll^!iK&S3Mg# 

£s^M&#&©^-rft*»&;8^-c, eio (b) 
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20 [0 16 9] raT^-hCMOSFET 

CMOSFETCDo^CDp^-^^^MO SFETCDp + 

y- h«fii{c K-^^nfc^o >#^#s«iic b^m 

[0 17 0] ■enJc^fbTv ^5cDHS£B®t:«};Si:, 
* 1 ~* 4 ©Sl^^fc^£4M!|#i£g<DSg#&©^ 
-Tft*>&fflV^ raTM-hCMOSFETCa* 
©pfV*;l/MO SFET£Dp+^- h«fii5 4a£J£ 
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-7*S*BSbT*)J;V^. ftffWttts SiGejf©Ge 
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^B©SSJt^&©&x@*^t-»f® 0t-fe S o 
[01 1] ^©¥««3£B©»rS0T-fc3. 
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